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Traceable Measurements are Complicatedisr
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CorrelatedUncertainties

Correlations: A linear relationship between variations
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Correlated Uncertainty Analysis

Time Domain
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Wide Bandwidth Modulated Signals NIST

Nominal solution (no bias)

—— Monte-Carlo estimate (includes statistical bias) r —— Nominal solution (no bias)
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Correlated Uncertainty Analysis

AClassic uncertainty analysis o iy
ANo structure 52 Bakgrount T
AUnable to consistently propagate uncertainties s o

ACorrelated uncertainty analysis 37 Loinbdan =
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Correlated Uncertainty AnalysifNMIs
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Everybody has Recognized the Need for Softwauer

APyDynami¢PTB and NPL)
AUncertainty of FIR filters
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ANIST Microwave Uncertainty Framework —
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AFourier transform, EVM, many others %«
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AUncertainty from multiple measurements

ACommon framework for CTL measurements o
AUniformity of metrology Fauarey ()
AConsistent uncertainty analyses across distributed measurements




Traceable Measurements are Complicatedisr

EOS Sources Antennas

‘L-T-];\A Photodiode
l
A 1]
NeT
10004z py

Impedance /1

X gy
\w

NIST
Oscilloscope

LCA

Meter, second,

volt Pulse generators

Fundamental Derived



Error Vector Magnitude

A EVM common figure of merit
AIndustry: Use EVM to characterize |
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A Need correlated uncertainty analysis AR

AVNA, Oscilloscope
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A Typically EVM applies a time correction
A Align sampling times to symbol/data
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Importance of Correlations in EVM

A Precision source 4, 44, 92.4 GHz, 1 GHz BW 5] - B Cont
A Calibrations: source, scope, VNA I B
Ancluding bending a cable (delay) T
A Microwave Uncertainty Framework i
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